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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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MODERN GEOCHEMICAL STATE OF THE ENVIRONMENT
OF THE ADJACENT TERRITORIES
OF THE DOMODEDOVO MOSCOW AIRPORT

Abstract. The main parameters of the geochemical state of the environment (E) and their change as a result of
the functioning of the apron of the Domodedovo Moscow Airport are considered. The qualitative and quantitative
composition of the polluting elements is presented. The features of elements of soil contamination are studied. The
carried out theoretical and practical work allowed compiling tables of total and active forms of pollutants in the
studied soils. Recommendations have been developed to prevent and reduce the negative environmental impact on
the soil of the aerodrome and nearby natural-anthropogenic areas during the operation of transportation hub facilities
by creating phytobuffers.

Key words: Domodedovo Airport, geochemical barrier, hyperaccumulants, apron complex, soil, pollutants,
rare metals, phytobuffer, phytoremediation, environmental safety.

The relevance of the topic. At the present stage of social development, the Domodedovo Airport is
becoming the most important link in the transportation system not only of the Russian Federation, but of
the whole of Eastern Europe. Being a part of the Moscow aviation hub along with the Sheremetyevo and
Vnukovo airports, it is one of the fastest-growing, innovative and attractive civil aviation facilities in
Russia. The total passenger flow in 2018 amounted to about 29.4 million people [1], which is the second
result in the Russian Federation after Sheremetyevo Airport (33.7 million).

The increase in the size of airport infrastructure due to the construction of a new runway (RWY),
passenger and cargo terminals, transport interchange for 43 km of the A-105 highway causes an emphasis
of anthropogenic pressure on nature. The transformation processes of the environment (E), related
activities trigger the mechanisms of migration and redistribution of chemical elements, the occurrence of
anthropogenic anomalies and increasing their background values.

The technogenic transformation of the airport landscape is a consequence of mechanical disturbances
of the natural surface (a creation of the aerodrome, a construction of infrastructure, installation of heating
mains and pipelines), hydrodynamic disturbances of the geological environment (changes in the level of
ground and underground water) and the geochemical impact on individual components of landscapes [2].
One of the strongest influence on living organisms and the most common chemical pollution is entering
the soil of heavy metal compounds.

The natural presence of metals in soils and plants is a reference point in determining ecosystem
changes. Exceeding the level of natural content is a cause for beginning to determine the anomalies
reason. They can have both a natural genesis and an artificial one. Transformations in the environment
have a long accumulative effect and influence human health, so the determination of the geochemical
situation of the territory is an extremely urgent issue.
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Materials and methods of research. The study was conducted using the following materials: articles
[3] and theses for the degree of candidate of science [4]; Volume 2 of the Master layout plan for the
development of the Domodedovo district of the Moscow region for 2014 [5]; Volume 3 of the Master plan
of the Domodedovo urban district for 2006 [6]; “Ecology and environment of the Domodedovo urban
district for 2015-2019” municipal program [7], and the Information release annual report “On the state of
natural resources and the environment of the Moscow region in 2018 [8].

At the first stage, samples and soil were collected nearby the airport, the coordinates of the collection
point are [55.433993; 37.873778]. Then, as a result of the analyzes performed by the ELAN-6100 mass
spectrometer using the methodology [9, 10] of the Academic Council for Analytical Techniques (ACAT)
No. 499-A3C/MC and ACAT No. 500-MC and Lumachrome liquid chromatograph, the data are shown in
tables 1, 2. The gross content in the soils of the studied chemical elements above the maximum
permissible concentration (MPC) is summarized in table 1.

Research results. The study revealed the presence of fifty metals, both heavy and rare, as well as
radioactive ones. This fact should not set at a gaze since the activity of any aviation enterprise is
associated with the use of high-tech alloys containing almost all known elements of the periodic table.
Changes in the geochemical environment are influenced by diffusing emissions from stationary and
mobile sources inside and outside the airport.

Table 1 — The content of gross forms of pollutants in the soil sample

) Soil horizon, mg/kg MPC, mg/kg
Chemical element
A B

Copper 2.9 5.54 3.0
Nickel 3.26 6.52 4.0
Benzopyrene 0.0025 0.0025 0.002
Chromium 6.8 15.2 6
Arsenic 1.52 2.52 2.0

The increased pollutant values in horizon B are accounted for the actively ongoing process of
introducing chemically aggressive substances. Nickel and chromium are important chemical elements in
the production of aircraft engines and alloys that also contain arsenic. At high temperatures, the studied
elements are emitted to the environment due to the wear of aircraft structures. Various compounds are
formed due to the content of mineral impurities (ash) in the fuel composition.

Lead, zinc, and cadmium belong to a separate group. Their compounds are the most studied metallic
ecotoxicants. It is worth noting that the research on technogenic soil pollution was conducted around the
airport, in the zone of its influence [3].

Table 2 contains the results of recent measurements with primary data obtained by other researchers.
The analyses indicate a decrease in the concentration of metals and their compounds.

Table 2 — The content of active forms of elements (mg/kg) in the soil in comparing 2007 and 2016

Chemical element Soil BOriZon /yeerof nvestignion MPC Background
Aapo7 Azo16 Bagor Baois content
Cadmium 0.13 0.0028 0.33 0.0168 1 1.97
Lead 2.34 0.72 4.33 1.3 32 34
Zinc 1.3 1.02 2.73 1.68 23 2.754
* 2007 data taken from source [3].

Recently, the main reason is a decrease in passenger traffic and, as a consequence, a decrease in the
number of flights. A positive trend is also associated with a new type of aircraft engine and more
environmentally friendly jet fuels.

The insertion of metal elements with gas and dust exhausts onto the surface of the soil, and then into
the soil solution, leads to the formation of various compounds. A typical scheme of transformation and
movement of the main ecotoxicant metals in the soil is presented in figure 1.

— 3 ——




ISSN 2224-5278 Series of Geology and Technical Sciences. 1. 2020

ATMOSPHERE

The entrance of metals into the soil with gas-dust emissions
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Figure 1 — Transformation and migration of heavy metals in soil [13]

Lead oxides are poisonous, belong to the 1st hazard class. In flora and fauna, bioaccumulation of lead
carbonate may be observed. The substance affects the blood, bone marrow, central and peripheral nervous
systems, kidneys. The result of this process is anemia, hemolysis, and encephalopathy. The toxic impact
causes serious impairment of human reproductive function [17].

Cadmium oxide is the 1 st hazard class substance. Inhalation of its vapor can be fatal and
carcinogenic [16]. Cadmium carbonate is a water-insoluble compound. Due to its inertness, there is no
strong interaction with the ecosystem, on the other hand, it removes cadmium from the cycle, which leads
to its accumulation and the occurrence of geochemical anomalies.

To stabilize the geochemical situation near the airport, it is necessary to create an engineered barrier
with calcium carbonate on the way of acidic waters, forming streams and ground flows through the
drainage system. This will make a concentration of copper, zinc, cadmium and other pollutant metals at its
border, thereby localizing pollution foci.

Engineering geochemical barriers can also belong to the oxidizing, hydrogen sulfide, gley, and
sorption classes. The most promising way to neutralize the negative impact of the airport system on the
geochemistry of the surrounding landscape is to create phytobuffers with high absorption capacity. Plants
with significant sorption properties should be included in their composition.

Representative model objects can be zinc hyperaccumulants, represented mainly by plants of the
mustard family (Brassicaceae). Over-accumulation of cadmium and lead is a very rare occurrence among
higher plants. The ability to accumulate cadmium is known only about the glaucescent pennycress
(Thlaspi caerulescens), as well as the rockcress (Arabidopsis halleri). Brown mustard (Brassica junicea)
can accumulate several heavy metals such as Cd, Cu, Ni, Pb, Se, Zn [14].
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The reduced level of impact on the environment is associated primarily with a decrease in the number
of takeoff and landing operations, which directly depends on the number of performed flights. Even
though the airport experiences a difficult economic period, the environmental component of the enterprise
is on the right track.

Thanks to this research, the following results were obtained:

— the geochemical environmental state of the surrounding area of Domodedovo Moscow Airport is
described;

— the main pollutants of the soil cover of the landscape near the transport facility were identified;

— the content of gross forms of pollutants (copper, nickel, benzopyrene, chromium, arsenic) in the
soil sample was established;

— the content of active forms of metal pollutants (cadmium, lead, zinc) in the soil sample was
defined.

The obtained pollutant values were compared with the data of previous years, which made it possible
to observe the dynamics of changes in the geochemical conditions of the territories around the aviation
hub.
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"TOMOJIEJOBO" MOCKEY BYEXKANBI MAHBIHJIAFBI KOPIIAYAH OPTAHBIH
KA3IPI'TI TEOXUMUSAJIBIK KAFJAWDBI

AnHoranusi. KoramMHbIH Ka3ipri gamy cartbickinna «JlomonenoBo» oyexaiibl Tek PD rana emec, LlIbirbic
EBpomnaHbIH /2 MaHbBI3Abl TPaHCHOPTTHIK Tiz0eri Oousbin keneni. Conpaii-ak «lllepemerpeBo» xoHe «BHYyKOBO»
oyexailapeiMeH Karap, Mockey aBHAlMSJIBIK TOPaOBbIHBIH KYpaMbIHAAFbl, Peceil aymarblHIAFrbl T€3 IaMYIIbI,
WHHOBALIMSUIBIK 23aMaTThIK aBUanusi HbicaHbl. 2018 KbUIFBI Kbl JKOMAyIbUIAP aFrbiMbl — 29,4 MIH axam, Oy
kepcertkiit PO 6oitbiina «lllepemerseBo» (33,7 MiIH) oyexalbiHaH KEHIHT1 eKiHII OPBIHABI OlIAipei.

«IllepemerseBo» XKoHE «BHYKOBO» oyexail HHMPaKYPIBIMBIHBIH >KaHa YIIBII-KOHY sxkonarbiH (¥YKXK),
JKOJIAYIIBI )KOHE KYK TepMHHAIAAPbiH, A-105 Tac KOJIbIHBIH 43 KM-Z€ JKOJ KUBbUIBICTAPBIH Cally TaOUFaTKa TYCETiH
aHTponareHzi caiaMakrthl kymeititti. KO e3repTy mpuecrepi »oHE OChIFaH OaijlaHBICTBI iC-LIapajap XUMHSIIBIK
AJIEMEHTTEP/IIH Kelllyi MeH Kaiita OejiHyl MeXaHM3MiH iCKe KOcabl. AHTPOMAreHAiK KyObUIbICTAPABIH OPbIH alybl
JKOHE oJ1apAbIH (POHIBIK MOHACPIHIH YIIFAIObL.

Oyexail JaHma(ThlH TEXHOTCHl ©3repTy — TaOWFW JKaMBUIFBIHBI MEXaHHMKaIbIK Oy3y (a’poapom jxacay,
MH(PaKypIIbIM HBICAHIAPBIH Cally, XKbUTYy KYOBIpJIApbIH JKOHE KYOBIp KeJJIepiH OTKi3y), IeoJOTHsUIBIK OPTaHbIH
THPOJMHAMHKAIBIK OY3bUTYbl (3K€p acThl Cy JEHreisIepiHiH e3repyi) »oHe JaHa]TThIH KEeKeJIereH KOMIIaHEHT-
TepiHe TEOXMMUSUIBIK dcep eTy.Ocepli OOibIHIIA Tipi ar3ara KYLITI dCep €TETiH JKOHE KEeH TapaliFaH XHUMHSIIBIK
JlacTayIlibl ayblp METAIUIIAPABIH KOCHIHABLIAPIHBIH TOMBIPAK )KaMBUIFBICHIHA TYCY1 OOJIBII TaObLIA IbL.

Dkoxyieneri e3repicTep/li aHbIKTay YIIIH TOMBIPAKTA JKOHE OCIMIIKTEe MeTalJapiblH OONybl ecen HyKTeci
Oonbin TaObUIaNbl. O3IHAIK MOJIIEpIHEH acKaH jKar[aia aybITKy MeJLIePIH aHbIKTaybl Oacray kepek. Onap
TaOuFu HeMece JkacaHpl reHesuctepre ue 60iaysl MyMKiH. KO OpbIH anaTelH e3repicTep CO3bUIMAabl AKKYMYJISTHBTI
acepre ue OOJFAHIBIKTAH, aaM JIeHCAYJIbIFbIHA 9CEP €Te[l, COHJBIKTAaH ayMaKThIH IT'€OXHMUSIIBIK JKaFJaliblH aHBIK-
Tay ©3eKTi MaceJe.

Mackey «JloMonenoBo» oyexaiibl KOMILIEKCIHIH KbI3UET €Ty HOTHIKECIHJErl KOpIIaraH OPTaHBIH JKOHE
TeOXUMUSUIBIK [apaMeTpiIepiH Heri3iepi KapacTelpbuiraH. JlacTaylibl 3JIEMEHTTEp/iH CaHABIK JKOHE CarlaibiK
Kypambl KenTipinreH. TombIpak *KaMbUIFBICHIH JIACTAYIbI AJIEMEHTTEP/IH €PEeKIIeTKTepi 3epTTenret. OTKI3ureH
TEOPUSUIBIK JKOHE MPAKTHKAIBIK JKYMBICTAD TOIBIPAK IKAMBUIFBICHIHIIAFBI KBULABIK JKOHE KYHIETIKTI JIacTaylbl
3aTTap/IblH KECTECIH jKacayra MyMKiHAIK Oepai. dutolydep xacay apKbuibl TPAaHCIIOPTTTHIK OaiiJIaHbIC HBICAHAPBIH
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SKCIUTyaTaIsuiay OapbhICHIHIAFBI TOIBIPAK JKAMBUIFBICBIHA OCEp €TEeTiH Kepi SKOJOTHSUIBIK dcepli TOMEHIETYIIH
YCBIHBICTApHI JKACAIIBL.

Oyexail MaHbIHAAFbl TEOXUMUSUIBIK YKaF/Iai/Ibl TYPAKTAHIBIPY YLIIH JPEHAX/IbI KYie apKbUIbl TY31IETiH KbIII-
KBUIIBI Cy, JK€pacThl CYNapbIHBIH KOJBIHA Kanbluii KapOOHATBIHAH KacaHABl Oerer jkacay Kepek. MBIC, MBIPHIII,
KagMHi koHe 0acka Ja jacTaylibl — MeTalapAblH IIeKapachlHAa MYMKIHAIK Oepeni, OChl apKbUIBI JIaCTayIIbI
Ke3/ep/i LIOFbIPIIaHIBIPAIBL.

XKacannpl OHOXMMHUSJIBIK KEAEPriiep TOTBIKTBIPFBIII, KYKIPTCYTEKTi, TJIeii, COpPOLMOHIbI KJIacKa ATyl
MYMKiH. Oyexail )KyHeciHIH MaHaibIHIaFbI TaHAa(TKa Kepl dCepiH MEeKTey [iH alTapiiblKTail THIM/I TOCUIl CiHIpY
Kabineri xorapsl — puTodydep xacay.

Kopriiaran oprara ocep €Ty JAEHIeiliHIH TOMEH/EYi YIIbII — KOHY ic-IIapajiapblHbIH a3al0bIMEH OaiijlaHbICTHI.
OyexXaiIbIH 3KOHOMUKAIBIK Ke3eHi alTapibIKTail 6onmMaca 1a, SKOJIOTHSIIBIK JKaFIaibIHAA IIENTy KepeK Mocenesep
Oap (celinem IypbIC KypaiMaraH).

XKyprizinren 3eprreynep OapbiChlHAa Kelecied HoTmkenep anbiHabl: Mockey «Jlomojie1oBo» oyexaiibiHa
KapacTbl aymakThlH KO reoXuMHUsIIBIK JKaraaibl CHIIATTalAbl, KOJIIK HbICAHIAphl MAHBIHIAFbI KEPIEPAiH TOIbIPaK
KAMBUIFBICHIH JIACTAYIIBI HETI3r1 MOJUIIOTAHTTAP AHBIKTAI/bI; TOIMBIPAK YITICIHAET! MOJUTIOTAHTTAPABIH IKbUIIBIK
(dhopmanapsl (MbIC, HUKeINb, OeH3(a)THUPEH, XPOM, MBIIIbLSIK, MBIPBII) MOJIIIEP] aHBIKTAI/IbI;, TOMBIPAK KAMBIIFBICHIH-
JIaFbI KBUDKBIMAJIBI METaILT JJaCTAayIIBUTAPABIH (KaJAMUH, KOPFACHIH, MBIPBIII) MOJIIEP] aHBIKTAIIBI.

[ommroTaHTapABIH aJIBIHFAH MOHAEP] aJIbIHFBI JKBUIFBI MOIMETTEPMEH COMKEeCTEHAIpUIreH. Oyekail MaHbIH-
JIaFbl TEOXUMUSITBIK JKaFJaliIbIH ©3repic JUHAMHUKACHIH OaKbuIiayFa MYMKIHIIK Oep/i.

Tyiiin ce3znep: oyexail "JloMomenoBo", reOXUMHSUIIBIK KeIEPri, TMIEPaKKyMYJSIHTTAp, MEPPOHABIK KeIleH,
TOIBIPAK KAMBUIFBICHI, OJUTFOTAHTTAP, CUpEK MeTaiap, putodydep, huropemMeauariys, SKOIOTHsUIIBIK KayiNCi3IiK.

C.X. Coaranos', X. B. IOHyCOBZ,
0. A. FOanam6aes®, C. B. 3onorapes’, /1. A. Baiimykanos*

"MockoBckuit Tl'ocynapctBennsiit ObmactHoit YHuUBepcuteT, MockBa, Poccus;
*CamapkaH/ICKuii MHCTUTYT BeTepHHAPHO#H MeuiiHbl, Camapkani, Pecry6imika Y36ekucran;
3OI'BOY BO «PoccuiicKuii rocy1apCTBeHHBbII arpapHblil yHHBEPCHTET —
MockoBckas cenbckoxo3siicTBeHHas akaaemus nmenu K.A. TumupsizeBa», Mocksa, Poccus;
*TOO «YuebHsIil HayYHO-IIPOM3BOACTBEHHbII LIeHTp «Baiicepke-Arpoy,
Tanrapckuii paiion, AimatnHckas obnacts, Kazaxcran

COBPEMEHHASI TEOXUMHUYECKASI OGCTAHOBKA OKPYKAIOUIEN CPEJIbI
HPUJIETAIOIIUX TEPPUTOPUIA MOCKOBCKOI'O ADPOIIOPTA «IOMOJIELOBO»

Annotanusi. Ha coBpeMeHHOM 3Tarie pa3BuTHs 00LIeCTBa a3ponopT «/IoMoae10B0» CTaHOBUTCS Ba)KHEHIIUM
3BEHOM TpPAHCIOPTHOM cucteMbl He Toiapko P®, Ho u Bceit Bocrounoit EBpomnbl. Bxons B cocraB MockoBckoro
aBHALMOHHOTO y3i1a Hapsany c¢ asponopramu «lllepemerbeBo» 1 «BHYKOBOY, SIBISE€TCS OJZHUM M3 CaMBIX OBICTpPO-
Pa3BUBAIOIINXCSI, MHHOBAI[MOHHBIX U MPUBJIEKATENbHBIX 00BEKTOB I'PaKIAHCKOIN aBHAIlMM Ha TeppuTopuu Poccun.
OO0mmii nmaccaxxuponotok 3a 2018 roga cocraBui nopsiaka 29,4 MIIH. YEJIOBEK, YTO SIBJISIETCS BTOPBIM PE3yJIbTaTOM
o P® nocnie asponopra «lllepemerseBo» (33,7 MiH).

VYBenuueHne pa3MepoB a’poropTOBOil HHPPACTPYKTYpPhI 32 CYET CTPOUTEIHCTBA HOBOM B3JIETHO-NIOCAIOYHOM
nosiockl (BIIIT), maccasxupckoro u rpy30Boro TE€pMHUHANIOB, TPAHCIIOPTHO pa3Ba3ku Ha 43 kM Tpaccel A-105 craHo-
BUTCS NPUYMHOM yCWIIEHHMs aHTPOIOTEHHOW Harpy3kd Ha mpupoay. Ilpouecchl nmpeoOpa3oBaHHs OKpYXKarouien
cpensl (OC), cBsi3aHHBIE ¢ HEM MEPONPUATHS, 3allyCKalOT MEXaHU3Mbl MUTPAIlUH U IIepepacipeaeieHUs XUMUIECKUX
3JIEMEHTOB, BOSHUKHOBEHHS AaHTPOIIOT€HHBIX aHOMAJIMH M MOBBILICHUS X ()OHOBBIX 3HAUYEHHH.

TexHoreHHas TpaHcdopmarusi a’3pornopToBoro JjaHamadra — ClieJCTBHE MEXaHHMYECKUX HapyIIEHHH eCcTecT-
BEHHOW MPUPOIHON MOBEPXHOCTH (CO3/IaHHE adpO/IpOMa, CTPOMTENILCTBA 0OBEKTOB MH(PACTPYKTYPHI, IPOBEICHNE
TEIUIOTpacc ¥ TPYOOIPOBOJIOB), TMIPOJMHAMUYECKUX HApYIICHWH Te0JIOTMYECKOi cpenbl (M3MEHEHHs YPOBHS
IPYHTOBBIX M MOJ3EMHBIX BOJ) M F'€OXHMMUYECKOrO BO3JACHCTBHUS HA OTJENbHbIE KOMIOHEHTHI JaHamadgroB. OqHuM
W3 CWIBHEHIIMX 10 JACHCTBUIO HA JKMBHIE OPraHU3MbI U HauOoJee paclpoCTPaHEHHBIM XUMHUYECKHM 3arpsi3HEHHEM
SIBJIICTCS MIOTIaZIAHNE B IOYBOTPYHTHI COEIMHEHNUHN TSDKENBIX METAJJIOB.

EcTecTBeHHOE NMPHCYTCTBHE METAUIOB B MOYBAX M PACTEHUSAX SBISIETCA TOYKOH OTCUETA NMPH ONPEAETICHUU
HN3MEHEHMH B dKocucTeMe. lIpeBbllieHrne ypoBHS MPUPOIHOTO COJAEp’KaHWsA — IOBOJ IS Hadana OIpeaesIeHHUs
MPUYMH BO3HUKHOBEHUS aHOManuii. OHM MOTYT HMMETh KaK €CTECTBEHHBIN TI'eHe3HC, TaK M HCKYCCTBEHHBIM.
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IIpeobpazoBanuss B OC MMEIOT UIMTENBHBIA aKKyMYJISTHBHBIH 3((eKT u cKa3pIBalOTCS Ha 3AOPOBBE YEIOBEKA,
MIO3TOMY OTIpe/IeTICHNE TEOXMMHUYIECKON 0OCTaHOBKH TEPPUTOPUH YPE3BBIUANHO aKTyaIbHBIA BOIIPOC.

PaccMoTpeHbl OCHOBHBIE TTapaMeTpbl TEOXMMHUYECKON 00cTaHOBKHM okpykatotieii cpensl (OC) u nx u3MeHeHHe
B pe3ynbTaTe (QyHKIIMOHMPOBAHUS MEPPOHHOTO KOMIUIEKCA MOCKOBCKOTO a3pomopTa «JlomonenoBoy». IIpencrasien
Ka4eCTBEHHBIN M KOTMYECTBEHHBIH COCTAB 3arpA3HSIONINX IEMEHTOB. M3ydeHbl 0COOEHHOCTH 3JI€MEHTOB 3arpsa3He-
HUS TIoYBOTpyHTa. [IpoBeeHHas TeopeTHdecKas M MpakTHYecKas paboTa IMO3BOJIMIIA COCTABUTh TaOIHIIBI BaJIOBBIX U
MOJBMKHBIX (POPM TOJUTIOTAHTOB B MICCIEIOBAHHBIX TpyHTaX. Pa3paboTaHbl peKOMEHIAINH TI0 MPEIOTBPAILECHHIIO U
CHIDKEHHIO OTPHUIATEIIFHOTO YKOJIOTHYeCcKOro 3P QeKTa Ha MOYBOTPYHTHI a3popoMa U OMU3JIEKAIMUX TPUPOJHBIX-
AHTPOIOI€HHBIX YYaCTKOB MPH IKCILUTyaTallui 00BEKTOB TPAHCIIOPTHOTO Y3J1a C MOMOLIBIO co3anus GuTodydepos.

Jnst ctabunu3anuy re0OXMMHUYECKOH OOCTaHOBKM BOKDPYT a’poIopra HeoOXOJMMO CO3[aTh HCKYCCTBEHHBIN
Oapbep u3 KapOOHATA KallblMsl HA MyTH KHUCIBIX BOJ, 00Pa3yOLIMX PYYbH U FPYHTOBbIC MOTOKH Y€pe3 JAPEHAKHYIO
CHUCTEMY. DTO TO3BOJIUT KOHLIEHTPUPOBATHCA MEOW, IIUHKY, KaAMHIO W JPYTUM METaUIaM-IIOJUTIOTaHTaM Ha ero
TpaHHIe, TEM CaMbIM, JIOKAIM30BBIBAsI OYard 3arpsi3HEHMUS.

HckyccTBeHHBIE TEOXUMHUYECKHE Oaphepbl MOTYT OTHOCHUTBCS TaKK€ K OKHCIHTEIHHOMY, CEPOBOIOPOTHOMY,
rieeBoMy, copOIMOHHOMY Kiaccy. Haubonee nepcreKkTHBHBIN Crioco0 HEHTpaau3aluu OTPULATENLHOTO BO3ICHCT-
BUSI adPOMOPTOBOM CHUCTEMBI Ha T'€OXMMHIO TpHierarouiero yanmmapra — co3ganue ¢Gpurody(epoB ¢ BBICOKOH
MOTJIOTUTENBHON CIOCOOHOCTHIO. B MX cOCTaB TOMKHBI OBITH BKIIOUEHBI PACTEHHUS CO 3HAUYNTEIBHON COpOIIHEH.

CHU3MBIIMICS YPOBEHb BO3AEHCTBUS Ha okpykatomei cpensl (OC) cBsi3aH, Mpexae BCErO, C YMEHBIIEHUEM
KOJIMYEeCTBA B3JIETHO-IIOCAJOYHBIX OIEpanuid, YTO HANPSIMYIO0 3aBHUCHT OT KOJHMYECTBA BBIITOJHEHHBIX PEICOB.
HecmoTps Ha TO, 4TO a3ponopT MEpeXUBAET HE JYyUNIHMA SKOHOMHYECKUI IEPHOM, SKOJIOTHYECKask COCTaBIIIONIAs
MPEIIPUATH HaXOAUTCS HA BEPHOM IIyTH.

bnarogapst nmpoBeiecHHOMY HCCIIEIOBAHHUIO TOJNYUYEeHbI CICAYIOIINE Pe3yJIbTaThl: OMMCAaHa TeOXUMHYECKas: 00-
cranoBka OC mpmileramonmx TEePPUTOPH MOCKOBCKOTO alpormopra «JloMoaenoBoy; OmpeneineHbl OCHOBHBIE
3arpsI3HUTENN OYBEHHOTO MOKPOBA 3eMellb BOJIHM3HM TPAHCIIOPTHOTO OOBEKTAa; YCTAHOBJICHO COJIEpKaHHE BATOBBIX
¢dopm moiuTOTAaHTOB (MEIW, HUKeNs, OeH3(a)lMpeHa, XpoMma, MbIIIbAKA) B IOYBEHHOM O00paslie; yCTaHOBIIEHO
coJIeprKaHue MOIBIXKHBIX (POPM METaIUIOB-3arpsiI3HUTENeH (KaJMHUsl, CBUHIIA, IHNHKA) B TOYBEHHOM 00pasiie.

[lomyueHHbIe 3HAYEHHS TOJUTIOTAHTOB COIMOCTABICHBI C JAHHBIMH MPEABIIYIINX JIET, YTO MO3BOJIIIO HAOIIO-
JIaTh JUHAMUKY U3MEHEHHI T€OXUMHUECKOH 00CTAHOBKU TEPPUTOPHI BOKPYT aBHALIMOHHOTO y3IIa.

KawueBbie cioBa: asponopt «JoMoJe10BO», TeOXMMHUYECKUH Oapbep, TUIEPAKKYMYJISHTBI, MEPPOHHBIM
KOMIUIEKC, IOYBOTPYHTBI, MOJUTIOTAHTHI, pelIkue MeTaluibl, putodydep, puropemennanus, 3Koiornyeckas oe3omnac-
HOCTb.
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